Cognitive behavioral therapy (CBT) is "gold standard" psychotherapy for social anxiety disorder (SAD). Cognitive models posit that preferential processing of threat mediates excessive forms of anxiety, which is supported by exaggerated amygdala, insula, and cortical reactivity to threatening socio-emotional signals in SAD. However, little is known about neural predictors of CBT success or the mechanisms by which CBT exerts its therapeutic effects. Functional magnetic resonance imaging (fMRI) was conducted during responses to social signals of threat (fearful/angry faces) against positive signals (happy faces) in 14 patients with SAD before and after 12 weeks of CBT. For comparison, 14 healthy control (HC) participants also underwent two fMRI scans, 12 weeks apart. Whole-brain voxel-wise analyses showed therapeutic success was predicted by enhanced pre-treatment activation to threatening faces in higher-order visual (superior and middle temporal gyrus), cognitive, and emotion processing areas (dorsal anterior cingulate cortex, dorsomedial prefrontal cortex). Moreover, a group by time interaction was revealed in prefrontal regions (dorsomedial, medial gyrus) and insula. The interaction was driven by relatively greater activity during threat processing in SAD, which significantly reduced after CBT but did not significantly predict response to CBT. Therefore, pre-treatment cortical hyperactivity to social threat signals may serve as a prognostic indicator of CBT success in SAD. Collectively, CBT-related brain changes involved a reduction in activity in insula, prefrontal, and extrastriate regions. Results are consistent with cognitive models, which associate decreases in threat processing bias with recovery.
Introduction
Generalized social anxiety disorder (gSAD), also known as social phobia, is one of the most common anxiety disorders in the United States (Kessler et al., 2005) . It is characterized by excessive fear and avoidance in a range of interpersonal situations that involve potential scrutiny by others (American Psychiatric Association, 2000) . It begins early in life (Otto et al., 2001 ) and leads to severe impairment, substantially undermining educational attainment, employment, and relationship opportunities (Hambrick et al., 2003; Safren et al., 1996 Safren et al., /1997 Schneier et al., 1994) . The disorder often precedes and is co-morbid with other psychiatric illnesses such as depression, substance abuse, and additional anxiety disorders (Schneier et al., 1992) .
Cognitive theories of anxiety posit preferential attention to threat-relevant signals is a core factor in the development and maintenance of gSAD and other excessive forms of anxiety (Beck and Clark, 1997; Beck et al., 2005; Eysenck, 1992; MacLeod et al., 2002; Wells and Matthews, 1994; Williams et al., 1988) . Threat bias occurs throughout stages of information processing (Beck and Clark, 1997); accordingly, enhanced processing of threat cues during goal-directed attention (Pessoa et al., 2002 ) is an index of bias. Functional magnetic resonance imaging (fMRI) studies indicate attentional bias to threat in gSAD is subserved in part by exaggerated activation to threatening facial expressions in the amygdala and/or insula, which are key limbic/ paralimbic structures involved in emotion generation and processing (Adolphs et al., 1995; Craig, 2009; Critchley, 2009; Davidson, 2000; Davis and Whalen, 2001; Jones et al., 2010) . Exaggerated cortical response has also been observed in gSAD both to, and in anticipation of, threat (Etkin and Wager, 2007; Freitas-Ferrari et al., 2010) . While not as consistently demonstrated as subcortical hyperactivity, exaggerated activity has also been shown in the anterior cingulate cortex (ACC) in gSAD (Amir et al., 2005; Blair et al., 2008; Goldin et al., 2009; Phan et al., 2006 ) a component of the anterior attention system involved in the detection of salient cues (Posner and Petersen, 1990) . Other prefrontal cortex (PFC) regions serving executive functions (Bush et al., 2000; Etkin et al., 2011) 
